B R I E F R E P O R T
Five cases of catheter-related bacteremia caused by Gordonia terrae are reported. All patients who also had the primary diagnosis of cancer experienced nonneutropenic fever as a result of G. terrae infection. All patients were treated successfully with antibiotics, with the requirement of catheter removal for 2 patients who had systemic infections.
Gordonia terrae, which was previously known as "Gordona terrae" and "Rhodococcus terrae," is a nocardioform actinomycete originally isolated from soil and from the sputum samples of patients with pulmonary disease [1] [2] [3] . It is closely related to Rhodococcus species, and it is partially acid fast because of the content of mycolic acid in the cell wall [1, 2] . The organism is rarely isolated clinically or known to be associated with infections in humans. To our knowledge, only 4 cases of infection have been reported: granulomatous skin infection in an otherwise healthy girl [4] , meningitis and brain abscesses in an immunocompetent woman [5] , brain abscess in an immunocompromised boy [6] , and central venous catheter (CVC)-related bacteremia in a woman [7] . We report 5 additional cases of CVC-related bacteremia in patients with cancer.
These cases occurred during 1992-2001 at The University of Texas M. D. Anderson Cancer Center in Houston, a 500-bed tertiary care cancer center. The bacteria in all cases were isolated from blood cultures with use of Bactec bottles (BD Diagnostic Systems) and Isolator tubes (Wampole Laboratories). The Iso-lator tube, when (also) positive, allowed quantitation of bacterial colonies from 10 mL of blood cultured. Approximately 30,000 blood cultures were performed yearly at this institution. With the exception of these 5 cases, infections due to Gordonia species other than G. terrae were not noted during the 10-year period.
The organisms had previously been identified as probable Rhodococcus species on the basis of morphological characteristics and limited biochemical reactions noted at our laboratory or a reference laboratory (Houston City Health Laboratory, TX) [8] . In this study, the organisms were correctly identified as G. terrae or a variant of it (for strains recovered from patients 3 and 5) by sequencing analysis of the 16S rRNA gene [9] . In brief, genomic DNA from pure culture colonies was extracted and subjected to PCR amplification for a 1066-bp fragment of the 16S rRNA gene (corresponding to positions 42-1107 in Escherichia coli). The PCR primers used were 5 -GCGTGCTTA-ACACATGCAAGTC-3 (forward) and 5 -CGCTCGTTGCGG-GACTTAACC-3 (reverse). The PCR amplicon was sequenced with 2 sets of primers, and the nucleotide sequence was analyzed with use of a GenBank BLAST query. All 5 strains matched best with the G. terrae-type strain (DSM 43249 T ; GenBank accession number X79286): 3 were 99.8%-99.9% identical, 1 (from patient 5) was 98.7% identical, and 1 (from patient 3) was 98.5% identical. The matches with other Gordonia species were all р97% identical. Morphologically, all of our strains were gram positive, bacillary to coccobacillary, and partially Culture also yielded coryneform bacilli (501-1000 colonies/mL of blood) and Micrococcus species (51-100 colonies/mL of blood).
c Culture also yielded coryneform bacilli.
Downloaded from https://academic.oup.com/cid/article-abstract/36/4/524/442370 by guest on 09 February 2019 Table 2 . Antibiotic susceptibility patterns of 10 strains of Gordonia terrae from the present study and from previous studies. acid fast, with rough, salmon-pink to earthy-red colonies that were identical to those described in the literature [6, 9] . One strain, which was isolated from patient 2 (99.9% match with the type strain), exhibited 2 colony morphologies in pure culture: a typical flat, rough colony and a small, smooth, round colony ( figure 1) . The clinical features of the patients are summarized in table 1. All patients presented with nonneutropenic fever, regardless of whether they had a primary diagnosis of leukemia or solid tumor. Apparent leukocytosis with a left shift (82% segmented and band forms) was noted in 1 patient who had a solid tumor (patient 2). In all patients, the organism was isolated from blood samples obtained through a CVC, with pure cultures of G. terrae for patients 3-5 and cultures that contained additional skin flora for patients 1 and 2. Although G. terrae is a soil bacterium [1] and can be a potential skin contaminant, in these symptomatic patients and in some patients who have high colony counts, G. terrae was considered causative. Patients 1-3 were treated with a combination of 2 antibiotics (either vancomycin and ceftazidime or imipenem and levofloxacin), and all infections resolved without removal of the catheters. Patients 4 and 5 had high colony counts (i.e., 11000 colonies/10 mL of blood cultured), and disseminated infections were demonstrated by the simultaneously positive cultures of the peripheral blood specimens. Despite receipt of single-agent treatment with erythromycin or azithromycin, both patients had relapse of the infection 7-9 days after the initial positive cultures, necessitating removal of the catheters and a switch in antibiotics to combination therapy, with eventual resolution of the infections. All patients were treated for infection for у4 weeks.
The antibiotic susceptibility patterns of the strains from this and previous studies are summarized in table 2. The 5 strains in the present study were tested with Etest (AB Biodisk) after 48 h of incubation; the previous studies [5, 6] were tested with the microdilution method for 4 clinical strains and 1 type strain (ATCC 25594 T p DSM 43249 T ). Overall susceptibility was interpreted on the basis of the guidelines of the National Committee for Clinical Laboratory Standards for aerobic actinomycetes [10] , which was preferred, or for Staphylococcus species [11] , depending on the availability of the breakpoints. The strains ( ) were consistently susceptible to imipenem and n p 10 ciprofloxacin; frequently susceptible to gentamicin, vancomycin, azithromycin, ceftriaxone, and ceftazidime (80%-90% of isolates); and had variable susceptibility to doxycycline, trimethoprim-sulfamethoxazole, erythromycin, penicillin, ampicillin, and rifampin (30%-70% of isolates). All of the strains from the present study were resistant to oxacillin (no data from previous studies were available).
In summary, G. terrae may occasionally cause catheterrelated bacteremia with high colony counts and dissemination. Removal of the catheter may be necessary in cases of disseminated infection. Although the efficacy of monotherapy with 1 antibiotic cannot be adequately evaluated because of limited experience, a combination of 2 antibiotics, consisting of vancomycin, imipenem, a quinolone, or a third-generation cephalosporin, to which this bacterium is frequently susceptible may be effective. In most microbiology laboratories, G. terrae can be confidently differentiated from Nocardia species on the basis of morphological characteristics and phenotype; the latter organism is a long, branching, gram-positive rod and has a chalky-white colony. However, it may be difficult to differentiate between G. terrae and Rhodococcus species on the basis of morphological characteristics and phenotypic tests. In our experience, the Rhodococcus colonies are salmon-pink and shiny (almost runny), compared with the dry, dull, and more earthyred Gordonia colony.
